This report describes a rare case of adenocarcinoma arising from a gastric duplication cyst, with invasion to the stomach wall, in a 40 year old Japanese man. A cystic lesion was found between the stomach and the spleen. The cyst had a well circumscribed smooth muscle layer, corresponding to the muscularis propria of the stomach and the mucosa of the alimentary tract. A well differentiated adenocarcinoma was found within the duplication cyst, invading its serosa. Well differentiated adenocarcinoma was independently found in the fundus of the stomach; the tumour of the cyst was connected by fibrous tissue. Microscopically, there was neither adenocarcinoma in situ nor precancerous lesions, such as epithelial dysplasia, suggesting that the carcinoma derived from a gastric duplication cyst that invaded the stomach. Duplication cysts should be included in the differential diagnosis of cystic masses of the gastrointestinal tract, and the possibility of malignancy within these cysts should be considered. G astrointestinal duplications are a relatively rare anomaly that may occur at any level, from the oral cavity to the rectum, with the ileum being the most common site. 1 Duplications of the stomach are quite rare, and most have been reported in children. 2 The essential criteria for making the diagnosis of a gastric duplication are summarised as follows: (a) the wall of the cyst is contiguous with the stomach wall; (b) the cyst is surrounded by smooth muscle, which is continuous with the muscle of the stomach; and (c) the cyst wall is lined by epithelium of gastric or any other type of gut mucosa. 3 Carcinoma arising from a duplication cyst is extremely rare, with only five cases having been reported in gastric duplication cysts to date. [4] [5] [6] [7] [8] We present a case of adenocarcinoma arising from a gastric duplication cyst with invasion to the stomach wall in a 40 year old Japanese man, together with a discussion of the literature.
''Carcinoma arising from a duplication cyst is extremely rare, with only five cases having been reported in gastric duplication cysts to date''
CASE REPORT
A 40 year old Japanese man was admitted to Hiroshima Municipal Funairi Hospital, Japan, with fever and back pain. A computed tomography scan ( fig 1A) and ultrasonography revealed a cystic lesion of 7 cm in diameter above the spleen. The cyst was thought to be a splenic cyst, with the slight possibility of malignancy, because the lumen of the cyst was nodular. A simple cystectomy was done. At surgery, the cyst was found to be located between the stomach and the spleen, which was covered by the greater omentum with fibrofibrinous peritonitis. The cyst was strongly adhered to the stomach and retroperitoneum and did not communicate with the gastric lumen. The patient's postoperative course was uneventful. One month after surgery, a protruding and ulcerative tumour was found at the gastric fundus, where the cyst had adhered, by endoscopic examination. Biopsy specimens from the tumour revealed a typical, well differentiated, tubular adenocarcinoma. A proximal gastrectomy was performed. Seven months after surgery, the patient had multiple liver metastases and received chemotherapy.
METHODS
The surgical specimens from the patient were fixed in 10% buffered formalin and processed for paraffin wax embedding. Multiple sections of different fragments were stained with haematoxylin and eosin. Serial sections were immunostained by the avidin-biotin-peroxidase complex technique with the primary antibodies listed in table 1. Antigen retrieval was carried out using high temperature incubation in citrate buffer (0.01 mol/litre, pH 6.0).
Pathological findings
The cystic lesion was 7 cm in diameter and was unilocular (fig 2A) . The cyst contained dark serosanguinous fluid. The lumen was granular and the wall was elastic hard. Microscopically, the cyst wall had a well circumscribed smooth muscle layer, corresponding to the muscularis propria of the stomach ( fig 2B) . Although most of the epithelium lining the lumen was missing, simple cuboidal epithelium and ciliated pseudostratified epithelium were seen in part, which resembled mucosa of the alimentary tract in various embryonic stages (fig 2C, D) . There were neither parietal nor chief cells. These findings were compatible with a gastric duplication cyst. A well differentiated papillary or tubular adenocarcinoma was found within the duplication cyst ( fig 2E, F) . The tumour cells were immunopositive for human gastric mucin (HGM-45M1) ( fig 2G) . The carcinoma cells were immunonegative for cytokeratin 7, whereas they were positive for cytokeratin 20, suggesting that the epithelium derives from the alimentary tract. The carcinoma invaded the serosa of the cyst wall ( fig 2H) .
In the stomach, the protruding tumour, measuring 4.5 6 2.5 cm, was seen at the anterior wall of the fundus fig 3A) . Microscopically, the tumour consisted mainly of well differentiated tubular or papillary structures. The carcinoma invaded the serosa to submucosa (fig 3B) . Although we performed serial sections of the carcinoma, adenocarcinoma in situ was not detected in the stomach.
Immunohistochemistry revealed that the carcinoma cells in the stomach and duplication cyst had abnormal nuclear accumulation of p53 protein. These findings suggested that the carcinoma derived from a gastric duplication cyst that invaded the stomach wall. The carcinoma did not invade the spleen. Metastatic carcinoma was seen in one of the 25 regional lymph nodes dissected.
DISCUSSION
Gastrointestinal duplication is a rare congenital abnormality, which usually occurs in the ileum. 1 Duplications of the stomach are relatively rare, comprising only 2-8% of all gastrointestinal duplications. 9 Rowling summarised the essential criteria for the diagnosis of gastric duplication as described in the introduction section. 3 The pathogenesis of alimentary tract duplications is controversial, but abnormal recanalisation after the solid epithelial stage of embryonic bowel development is thought by most to underlie these lesions. 9 Differential diagnoses include congenital cyst of the pancreas, lymphoepithelial cyst of the pancreas, epithelial inclusion cyst of the spleen, post-traumatic pseudocyst of the spleen, and parasitic cyst of the spleen. Our present case fulfils the criteria for a gastric duplication cyst, and the possibility of another differential diagnosis is excluded. In our present case, adenocarcinoma found in the duplication cyst invaded the serosa of the cyst and the stomach wall. Neither adenocarcinoma in situ nor possible precancerous lesions, such as epithelial dysplasia, atrophic gastritis, or intestinal metaplasia, was detected in the stomach. These findings suggest that the carcinoma arose from a gastric duplication cyst that invaded the stomach.
''In our present case, adenocarcinoma found in the duplication cyst invaded the serosa of the cyst and the stomach wall'' Cancer arising from a gastric duplication cyst is extremely rare, with only five cases reported to date (table 2) . [4] [5] [6] [7] Four of these cases were reported to be well differentiated adenocarcinoma, whereas another case was ''infiltrating epithelial carcinoma''. Two cases were located within the duplication cyst, whereas the other two cases invaded the stomach. The mucosa of duplication cysts tends to suffer from erosion and Take home messages N This report describes a rare case of adenocarcinoma arising from a gastric duplication cyst with invasion to the stomach wall N Duplication cysts should be included in the differential diagnosis of cystic masses of the gastrointestinal tract, and the possibility of malignancy within these cysts should be considered to show regenerative change. Ectopic tissues, such as ectopic pancreas, are often found in the mucosa of duplication cysts. These would cause adenocarcinoma in duplication cysts. 10 In the present case, erosion and regenerative epithelia were present in the mucosa of the cyst, although there was no ectopic tissue. Some of the patients, including our present case, are relatively young (table 2), suggesting that mucosa of the duplication cyst has a high risk of carcinogenesis.
In summary, this unusual developmental abnormality should be included in the differential diagnosis of partially obstructing cystic masses of the gastrointestinal tract, and the possibility of malignancy within it should be considered. 
